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(54) CHARACTER BOUNDARY PROCESSING METHOD, DISPLAY PANEL, AND COMPUTER 
READABLE STORAGE MEDIUM

(57) Disclosed are a text boundary processing meth-
od, a display panel and a computer-readable storage me-
dium. Acquiring a grayscale value of each sub-pixel in a
display panel; after the grayscale value of each sub-pixel
is acquired, determining whether a current sub-pixel is a
text boundary according to a grayscale value of the cur-
rent sub-pixel and grayscale values of sub-pixels adja-
cent to the current sub-pixel; and in a determination that

the current sub-pixel is the text boundary, interchanging
grayscale values of a red sub-pixel and a blue sub-pixel
in a sub-pixel group where the current sub-pixel is locat-
ed, where, the sub-pixel group consists of the current
sub-pixel and two sub-pixels adjacent to the current
sub-pixel in a same row where the current sub-pixel is
located.
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This disclosure claims the benefit of Chinese
Patent application No. 201910508239.2, filed on June
12, 2019 and entitled "Text boundary processing method,
display panel, and computer-readable storage medium",
which is hereby incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] This disclosure relates to the field of display
technology, in particular to a text boundary processing
method, a display panel, and a computer-readable stor-
age medium.

BACKGROUND

[0003] The statements here only provide background
information related to the present disclosure, and do not
necessarily constitute prior art.
[0004] The display panel connects the Printed Circuit
Board (PCB), Source Driver IC and optical film (LCD
CELL) through bonding technology to form a display sys-
tem.
[0005] In the design of the whole machine, the text dis-
play on the display panel is displayed by the pixels ar-
ranged in an array on the display panel, and the pixels
includes red sub-pixels, green sub-pixels, and blue sub-
pixels arranged in sequence. However, in the actual dis-
play of the text boundary area, it is prone to appear dif-
ferent from the general sub-pixel arrangement, that is,
the original sequential sub-pixel arrangement appears
irregular, resulting in unclear text boundary display.

SUMMARY

[0006] This disclosure provides a text boundary
processing method, including:

acquiring a grayscale value of each sub-pixel in a
display panel;

after the grayscale value of each sub-pixel is ac-
quired, determining whether a current sub-pixel is a
text boundary according to a grayscale value of the
current sub-pixel and grayscale values of sub-pixels
adjacent to the current sub-pixel; and

in a determination that the current sub-pixel is the
text boundary, interchanging grayscale values of a
red sub-pixel and a blue sub-pixel in a sub-pixel
group where the current sub-pixel is located, where-
in, the sub-pixel group is composed of the current
sub-pixel and two sub-pixels adjacent to the current
sub-pixel in a same row where the current sub-pixel
is located.

[0007] This disclosure further provides a display panel,
including: a memory, a control circuit board, and a text
boundary processing program stored on the memory and
operable on the control circuit board, the following oper-
ations are implemented when the text boundary process-
ing program is executed by the control circuit board:

acquiring a grayscale value of each sub-pixel in a
display panel;

after the grayscale value of each sub-pixel is ac-
quired, determining whether a current sub-pixel is a
text boundary according to a grayscale value of the
current sub-pixel and grayscale values of sub-pixels
adjacent to the current sub-pixel; and

in a determination that the current sub-pixel is the
text boundary, interchanging grayscale values of a
red sub-pixel and a blue sub-pixel in a sub-pixel
group where the current sub-pixel is located, where-
in, the sub-pixel group is composed of the current
sub-pixel and two sub-pixels adjacent to the current
sub-pixel in a same row where the current sub-pixel
is located.

[0008] This disclosure further provides a computer-
readable storage medium, where the computer-readable
storage medium stores a text boundary processing pro-
gram, and the following operations are implemented
when the text boundary processing program is executed
by a control circuit board:

acquiring a grayscale value of each sub-pixel in a
display panel;

after the grayscale value of each sub-pixel is ac-
quired, determining whether a current sub-pixel is a
text boundary according to a grayscale value of the
current sub-pixel and grayscale values of sub-pixels
adjacent to the current sub-pixel; and

in a determination that the current sub-pixel is the
text boundary, interchanging grayscale values of a
red sub-pixel and a blue sub-pixel in a sub-pixel
group where the current sub-pixel is located, where-
in, the sub-pixel group is composed of the current
sub-pixel and two sub-pixels adjacent to the current
sub-pixel in a same row where the current sub-pixel
is located.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In order to more clearly describe the technical
solutions in the embodiments of this disclosure or exem-
plary description, the following will briefly introduce the
drawings that need to be used in the description of the
embodiments or exemplary description. Obviously, the
drawings in the following description are only some em-
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bodiments of this disclosure. For those of ordinary skill
in the art, without creative work, other drawings can be
obtained according to these drawings.

Fig. 1 is a schematic structural diagram of a display
panel according to an embodiment of this disclosure.

Fig. 2 is a schematic diagram of a hardware structure
of a controller of the display panel according to an
embodiment of this disclosure.

Fig. 3 is a flow chart of a text boundary processing
method according to a first embodiment of this dis-
closure.

Fig. 4 is a flow chart of the text boundary processing
method according to a second embodiment of this
disclosure.

Fig. 5 is a flow chart of the text boundary processing
method according to a third embodiment of this dis-
closure.

Fig. 6 is a flow chart of the text boundary processing
method according to a fourth embodiment of this dis-
closure.

Fig. 7 is a flow chart of the text boundary processing
method according to a fifth embodiment of this dis-
closure.

Fig. 8 is a flow chart of the text boundary processing
method according to a sixth embodiment of this dis-
closure.

[0010] The realization of the object of this disclosure,
functional characteristics, and advantages will be further
described in conjunction with the embodiments and with
reference to the accompanying drawings.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0011] It should be understood that the specific em-
bodiments described herein are only used to explain this
disclosure, and are not used to limit this disclosure.
[0012] A main solution of the embodiments of this dis-
closure is:

acquiring a grayscale value of each sub-pixel in a
display panel;

after the grayscale value of each sub-pixel is re-
quired, determining whether a current sub-pixel is a
text boundary according to a grayscale value of the
current sub-pixel and grayscale values of sub-pixels
adjacent to the current sub-pixel; and

in a determination that the current sub-pixel is the

text boundary, interchanging grayscale values of a
red sub-pixel and a blue sub-pixel in a sub-pixel
group where the current sub-pixel is located, where-
in, the sub-pixel group consists of the current sub-
pixel and two sub-pixels adjacent to the current sub-
pixel in a same row where the current sub-pixel is
located.

[0013] In an exemplary embodiment of displaying text
on the display panel, the text display on the display panel
is displayed by the pixels arranged in an array on the
display panel, and the pixels includes red sub-pixels,
green sub-pixels, and blue sub-pixels arranged in se-
quence. However, in the actual display of the text bound-
ary area, it is prone to appear different from the general
sub-pixel arrangement, that is, the original sequential
sub-pixel arrangement appears irregular, resulting in un-
clear text boundary display.
[0014] According to the technical solutions provided
by this disclosure, in a determination that the current sub-
pixel in the display panel is the text boundary, the gray-
scale values of the red and blue sub-pixels in the sub-
pixel group where the current sub-pixel is located are
interchanged, that is, the grayscale value with larger
brightness is assigned to the text boundary, so as to make
the text boundary determined by the current sub-pixel
display clear and improve the display quality of the dis-
play panel.
[0015] Some embodiments of this disclosure provide
a display panel. When the display panel displays text, it
is determined whether each sub-pixel in the display panel
is a sub-pixel that forms the text boundary, in a determi-
nation that a sub-pixel is the text boundary, the grayscale
values of the red and blue sub-pixels in the sub-pixel
group consisting of the sub-pixel and two sub-pixels ad-
jacent to the sub-pixel in a same row where the sub-pixel
is located can be interchanged, so as to make the text
boundary determined by the sub-pixel display clear and
improve the display quality of the display panel.
[0016] In an embodiment, the display panel may be a
Twisted Nematic (TN) panel, a Vertical Alignment (VA)
panel, an In-Plane Switching (IPS) panel, a Continuous
Pinwheel Alignment (CPA) panel, an Advanced Super
Dimension Switch (ADSDS) panel, a liquid crystal display
panel, an LED panel, an OLED panel, a QLED panel, a
curved panel, etc., which is not limited in this disclosure.
[0017] Referring to Figs. 1 to 2, this disclosure provides
a display panel.
[0018] In an embodiment, the display panel includes a
memory 100, a control circuit board 200, and a text
boundary processing program stored on the memory 100
and operable on the control circuit board 200, where, the
memory 100 can be high-speed RAM memory or non-
volatile memory, such as disk memory. The memory 100
may optionally also be a storage device independent of
the aforementioned processor 4001. The control circuit
board 200 includes, but is not limited to, a data drive
control circuit board or a data drive chip or a data drive
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circuit.
[0019] Further, the arrow in the display panel shown
in Fig. 1 indicates a scanning direction of the data drive
chip.
[0020] The following operations are implemented
when the text boundary processing program is executed
by the control circuit board 200:

acquiring a grayscale value of each sub-pixel in a
display panel;

after the grayscale value of each sub-pixel is ac-
quired, determining whether a current sub-pixel is a
text boundary according to a grayscale value of the
current sub-pixel and grayscale values of sub-pixels
adjacent to the current sub-pixel; and

in a determination that the current sub-pixel is the text
boundary, interchanging grayscale values of a red sub-
pixel and a blue sub-pixel in a sub-pixel group where the
current sub-pixel is located, wherein, the sub-pixel group
consists of the current sub-pixel and two sub-pixels ad-
jacent to the current sub-pixel in a same row where the
current sub-pixel is located.
[0021] Those skilled in the art may understand that the
structure of the device shown in Fig. 2 does not constitute
a limitation on the device, and more or less components
than those illustrated may be included, or certain com-
ponents may be combined, or different components may
be arranged.
[0022] As shown in Fig. 2, the memory 100 as a com-
puter-readable storage medium may include a text
boundary processing program. The control circuit board
200 shown in Fig. 2 can be configured for invoking the
text boundary processing program stored on the memory
100, and perform the following operations of the text
boundary processing method in the following embodi-
ments:

acquiring a grayscale value of each sub-pixel in a
display panel;

after the grayscale value of each sub-pixel is ac-
quired, determining whether a current sub-pixel is a
text boundary according to a grayscale value of the
current sub-pixel and grayscale values of sub-pixels
adjacent to the current sub-pixel; and

in a determination that the current sub-pixel is the
text boundary, interchanging grayscale values of a
red sub-pixel and a blue sub-pixel in a sub-pixel
group where the current sub-pixel is located, where-
in, the sub-pixel group consists of the current sub-
pixel and two sub-pixels adjacent to the current sub-
pixel in a same row where the current sub-pixel is
located.

[0023] Referring to Figs. 3 to 8, this disclosure provides

a text boundary processing method.
[0024] According to a first embodiment of the text
boundary processing method provided by this disclosure,
as shown in Fig. 3, the text boundary processing method
includes the following operations:
S1. Acquiring a grayscale value of each sub-pixel in a
display panel.
[0025] In this operation, the grayscale value of each
sub-pixel in the display panel is acquired. Where, the
display panel includes a plurality of pixels arranged in an
array, each pixel includes a red sub-pixel, a green sub-
pixel and a blue sub-pixel arranged in sequence, that is,
in this operation, grayscale values of all red sub-pixels,
green sub-pixels and blue sub-pixels in the display panel
need to be acquired. The grayscale value ranges from 0
to 255, where 0 represents the darkest state of a sub-
pixel and 255 represents the brightest state of a sub-pixel.
[0026] S2. After the grayscale value of each sub-pixel
is acquired, determining whether a current sub-pixel is a
text boundary according to a grayscale value of the cur-
rent sub-pixel and grayscale values of sub-pixels adja-
cent to the current sub-pixel.
[0027] In this operation, in response to acquiring the
grayscale value of each sub-pixel, it is determined wheth-
er the current sub-pixel is the text boundary according to
the grayscale value of the current sub-pixel and the gray-
scale values of the sub-pixels adjacent to the current sub-
pixel.
[0028] Further, each sub-pixel of the display panel ex-
cept the most edge sub-pixel has adjacent sub-pixels
located in four directions: upper, lower, left and right.
When the value of the current sub-pixel is acquired, a
number of a row where the current sub-pixel is located,
a number of a column where the current sub-pixel is lo-
cated, and a grayscale value of the current sub-pixel can
be acquired. Assuming that the current sub-pixel is (a,
b, c), where, a is the number of the row where the current
sub-pixel is located, a is the number of the row where
the current sub-pixel is located, and c is a type of the
current sub-pixel. The value ranges of a and b are related
to the resolution of the display panel and are not limited
here. When c is 1, the current sub-pixel is a red sub-pixel,
and when c is 2, the current sub-pixel is a green sub-
pixel, and when c is 3, the current sub-pixel is a blue sub-
pixel.
[0029] That is, when c is 1, the current sub-pixel is a
red sub-pixel, and the current sub-pixel is (a, b, 1). The
adjacent coordinates of the red sub-pixel according to
the upper, lower, left and right positions are (a-1, b, 1),
(a+1, b, 1), (a, b-1, 3) and (a, b, 2), where, (a-1, b, 1) and
(a+1, b, 1) are red sub-pixels of pixels in a same column
as and adjacent to a pixel where the red sub-pixel is lo-
cated, (a,b-1,3) is a blue sub-pixel of a pixel in a same
row as and adjacent to a left of a pixel where the red sub-
pixel is located, and (a, b, 2) is a green sub-pixel of the
pixel where the red sub-pixel is located.
[0030] When c is 2, the current sub-pixel is a green
sub-pixel, and the current sub-pixel is (a, b, 2). The ad-
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jacent coordinates of the green sub-pixel according to
the upper, lower, left and right positions are (a-1, b, 2),
(a+1, b, 2), (a, b, 1) and (a, b, 3), where, (a-1, b, 2) and
(a+1, b, 2) are green sub-pixels of pixels in a same col-
umn as and adjacent to a pixel where the green sub-pixel
is located, (a, b, 1) and (a, b, 3) are red and blue sub-
pixels of the pixel where the red sub-pixel is located.
[0031] When c is 3, the current sub-pixel is a blue sub-
pixel, and the current sub-pixel is (a, b, 3). The adjacent
coordinates of the blue sub-pixel according to the upper,
lower, left and right positions are (a-1, b, 3), (a+1, b, 3),
(a, b, 2) and (a, b+1, 1), where, (a-1, b, 3) and (a+1, b,
3) are blue sub-pixels of pixels in a same column as and
adjacent to a pixel where the blue sub-pixel is located,
(a, b, 2) is a green sub-pixel of the pixel in a same column
as and adjacent to the pixel where the blue sub-pixel is
located, (a, b+1, 1) is a green sub-pixel of a pixel in a
same row as and adjacent to a right of the pixel where
the blue sub-pixel is located.
[0032] That is, after determining the current sub-pixel
and the sub-pixels adjacent to the current sub-pixel, it is
determined whether the current sub-pixel is a text bound-
ary according to the grayscale value of the current sub-
pixel and the grayscale values of the sub-pixels adjacent
to the current sub-pixel.
[0033] S3. In a determination that the current sub-pixel
is the text boundary, interchanging grayscale values of
a red sub-pixel and a blue sub-pixel in a sub-pixel group
where the current sub-pixel is located, where, the sub-
pixel group consists of the current sub-pixel and two sub-
pixels adjacent to the current sub-pixel in a row where
the current sub-pixel is located.
[0034] In this operation, in a determination that the cur-
rent sub-pixel is the text boundary, grayscale values of
a red sub-pixel and a blue sub-pixel in a sub-pixel group
where the current sub-pixel is located are interchanged,
where, the sub-pixel group consists of the current sub-
pixel and two sub-pixels adjacent to the current sub-pixel
in a same row where the current sub-pixel is located.
That is, in a determination that the current sub-pixel is
the text boundary, the current sub-pixel and the two sub-
pixels adjacent to the current sub-pixel in the row where
the current sub-pixel is located form a sub-pixel group.
When the current sub-pixel is a red sub-pixel, that is, the
sub-pixel group is arranged in order of blue, red, and
green sub-pixels. When the current sub-pixel is a green
sub-pixel, that is, the sub-pixel group is arranged in order
of red, green, and blue sub-pixels. When the current sub-
pixel is a blue sub-pixel, the sub-pixel group is arranged
in order of green, blue, and red sub-pixels.
[0035] Further, the grayscale values of the red sub-
pixel and the blue sub-pixel in the sub-pixel group are
interchanged, so as to make the text boundary deter-
mined by the sub-pixel display clear and improve the dis-
play quality of the display panel.
[0036] According to the embodiments of this disclo-
sure, a grayscale value of each sub-pixel in a display
panel is acquired; after the grayscale value of each sub-

pixel is acquired, whether a current sub-pixel is a text
boundary is determined according to a grayscale value
of the current sub-pixel and grayscale values of sub-pix-
els adjacent to the current sub-pixel; and in a determina-
tion that the current sub-pixel is the text boundary, gray-
scale values of a red sub-pixel and a blue sub-pixel in a
sub-pixel group where the current sub-pixel is located
are interchanged, where, the sub-pixel group consists of
the current sub-pixel and two sub-pixels adjacent to the
current sub-pixel in a same row where the current sub-
pixel is located. According to the technical solutions pro-
vided by this disclosure, in a determination that the cur-
rent sub-pixel in the display panel is the text boundary,
the grayscale values of the red and blue sub-pixels in the
sub-pixel group where the current sub-pixel is located
are interchanged, that is, the grayscale value with larger
brightness is assigned to the text boundary, so as to make
the text boundary determined by the current sub-pixel
display clear and improve the display quality of the dis-
play panel.
[0037] Based on the first embodiment, a second em-
bodiment of the text boundary processing method is pro-
vided by this disclosure, as shown in Fig. 4, the operation
S2 further includes:

S21. Acquiring a grayscale value of a first sub-pixel
adjacent to the current sub-pixel in a same row where
the current sub-pixel is located;

S22. Acquiring a grayscale value of a second sub-
pixel adjacent to the current sub-pixel in a same col-
umn where the current sub-pixel is located; and

S23. Determining whether an absolute value of a
difference between the grayscale value of the first
sub-pixel and the grayscale value of the current sub-
pixel is greater than a first preset threshold, and
whether the grayscale value of the second sub-pixel
is less than a second preset threshold, where, in a
determination that the absolute value of the differ-
ence between the grayscale value of the first sub-
pixel and the grayscale value of the current sub-pixel
is greater than the first preset threshold, and the
grayscale value of the second sub-pixel is less than
the second preset threshold, determining that the
current sub-pixel is a sub-pixel forming the text
boundary.

[0038] In an embodiment, the first sub-pixel adjacent
to the current sub-pixel in a same row where the current
sub-pixel is located is confirmed, and the second sub-
pixel adjacent to the current sub-pixel in a same column
where the current sub-pixel is located is acquired. That
is, assuming that the current sub-pixel is (a, b, c), where,
a is the number of the row where the current sub-pixel is
located, a is the number of the row where the current
sub-pixel is located, and c is a type of the current sub-
pixel. The value ranges of a and b are related to the res-
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olution of the display panel and are not limited here. When
c is 1, the current sub-pixel is a red sub-pixel, and when
c is 2, the current sub-pixel is a green sub-pixel, and
when c is 3, the current sub-pixel is a blue sub-pixel.
[0039] That is, when c is 1, the current sub-pixel is a
red sub-pixel, and the current sub-pixel is (a, b, 1). The
first sub-pixels adjacent to the current sub-pixel in the
row where the current sub-pixel is located are (a, b-1, 3)
and (a, b, 2), respectively, and the second sub-pixels
adjacent to the current sub-pixel in a same column where
the current sub-pixel is located are (a-1, b, 1) and (a+1,
b, 1), respectively.
[0040] When c is 2, the current sub-pixel is a green
sub-pixel, and the current sub-pixel is (a, b, 2). The first
sub-pixels adjacent to the current sub-pixel in the row
where the current sub-pixel is located are (a, b, 1) and
(a, b, 3), and the second sub-pixels adjacent to the cur-
rent sub-pixel in a same column where the current sub-
pixel is located are (a-1, b, 2) and (a+1, b, 2), respectively.
[0041] When c is 3, the current sub-pixel is a blue sub-
pixel, and the current sub-pixel is (a, b, 3). The first sub-
pixels adjacent to the current sub-pixel in the row where
the current sub-pixel is located are (a, b, 2) and (a, b+1,
1), respectively, and the second sub-pixels adjacent to
the current sub-pixel in a same column where the current
sub-pixel is located are (a-1, b, 3) and (a+1, b, 3), re-
spectively.
[0042] Further, after determining the first sub-pixel and
the second sub-pixel, the grayscale values of the first
sub-pixel and the second sub-pixel are acquired respec-
tively. Where a number of the first sub-pixel is two, and
grayscale values of the two first sub-pixels are the same
value or different values; and a number of the second
sub-pixel is two, and grayscale values of the two second
sub-pixels are the same value or different values. The
value range is 0 to 255, which is specifically determined
according to the brightness of the pixel.
[0043] Further, it is determined whether an absolute
value of a difference between the grayscale value of the
first sub-pixel and the grayscale value of the current sub-
pixel is greater than a first preset threshold, and whether
the grayscale value of the second sub-pixel is less than
a second preset threshold, where, in a determination that
the absolute value of the difference between the gray-
scale value of the first sub-pixel and the grayscale value
of the current sub-pixel is greater than the first preset
threshold, and the grayscale value of the second sub-
pixel is less than the second preset threshold, it is deter-
mined that the current sub-pixel is a sub-pixel forming
the text boundary. A value range of the first preset thresh-
old is 30 to 100, and a value range of the second preset
threshold is 30 to 100.
[0044] That is, in a determination that the absolute val-
ue of the difference between the grayscale value of the
first sub-pixel and the grayscale value of the current sub-
pixel is greater than the first preset threshold, and the
grayscale value of the second sub-pixel is less than the
second preset threshold, it is determined that the current

sub-pixel is the sub-pixel that forms the text boundary.
Since the numbers of the first sub-pixel and the second
sub-pixel are both two, in a determination that the abso-
lute value of the difference between the grayscale value
of each first sub-pixel and the current sub-pixel is greater
than the first preset threshold, and the grayscale value
of each second sub-pixel is less than the second preset
threshold, it is determined that the current sub-pixel is
the sub-pixel that forms the text boundary.
[0045] Certainly, the sub-pixels at the most edge of the
display panel have only two adjacent sub-pixels, or three
adjacent sub-pixels. The sub-pixels located at the four
vertices of the display panel have two adjacent sub-pix-
els, and the sub-pixels at the other edges have three
adjacent sub-pixels. In this embodiment, the sub-pixels
at the most edge of the display panel are not applied to
determine whether they are the sub-pixels that form the
text boundary.
[0046] Based on the second embodiment, a third em-
bodiment of the text boundary processing method is pro-
vided by this disclosure, as shown in Fig. 5, the operation
S23 further includes:
S24. In a determination that the absolute value of the
difference between the grayscale value of the first sub-
pixel and the grayscale value of the current sub-pixel is
less than or equal to the first preset threshold, and the
grayscale value of the second sub-pixel is greater than
or equal to the second preset threshold, determining that
the current sub-pixel is a non-text boundary sub-pixel.
[0047] In this operation, it is determined whether an
absolute value of a difference between the grayscale val-
ue of the first sub-pixel and the grayscale value of the
current sub-pixel is greater than a first preset threshold,
and whether the grayscale value of the second sub-pixel
is less than a second preset threshold, where, in a de-
termination that the absolute value of the difference be-
tween the grayscale value of the first sub-pixel and the
grayscale value of the current sub-pixel is less than or
equal to the first preset threshold, and the grayscale value
of the second sub-pixel is greater than or equal to the
second preset threshold, it is determined that the current
sub-pixel is a non-text boundary sub-pixel.
[0048] Further, when it is determined that the current
sub-pixel is a non-text boundary sub-pixel, the current
sub-pixel will not appear unclear display problem and
may not be processed, that is, the normal data is output
to the display panel.
[0049] Based on the first embodiment, a fourth embod-
iment of the text boundary processing method is provided
by this disclosure, as shown in Fig. 6, the operation S1
further includes:

S11. Acquiring a value of each sub-pixel in the dis-
play panel.

S12. Calculating the grayscale value of each sub-
pixel by a first formula according to the value of each
sub-pixel to convert and obtain the grayscale value
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of each sub-pixel.

[0050] In an embodiment, a value of each sub-pixel in
the display panel is acquired. Where, the display panel
includes a plurality of pixels arranged in an array, each
pixel includes a red sub-pixel, a green sub-pixel and a
blue sub-pixel arranged in sequence, that is, in this op-
eration, values of all red sub-pixels, green sub-pixels and
blue sub-pixels in the display panel need to be acquired.
Where, the value ranges from 0 to 255, where 0 repre-
sents the darkest state of a sub-pixel and 255 represents
the brightest state of a sub-pixel.
[0051] Further, the grayscale value of each sub-pixel
is calculated by a first formula according to the value of
each sub-pixel, so that the grayscale value of each sub-
pixel is converted and obtained. Where, the acquired
sub-pixel is one of a red sub-pixel, a green sub-pixel and
a blue sub-pixel. When the acquired sub-pixel is a red
sub-pixel, the first formula is Gray=R*e, where, R is a
value of the red sub-pixel, and e is a constant associated
with the red sub-pixel with a value of 0.299; when the
acquired sub-pixel is a green sub-pixel, the first formula
is Gray=G*f, where, G is a value of the green sub-pixel,
and f is a constant associated with the green sub-pixel
with a value of 0.587; when the acquired sub-pixel is a
blue sub-pixel, the first formula is Gray=B*g, where, B is
a value of the blue sub-pixel, and g is a constant asso-
ciated with the blue sub-pixel with a value of 0.114.
[0052] That is, in all embodiments of this disclosure,
grayscale values of the red sub-pixels, the green sub-
pixels and the blue sub-pixels can be acquired by the
above calculation manner. The grayscale value of each
sub-pixel in the display panel is calculated by the first
formula, so as to determine the text boundary, and to
provide a specific value for the adjustment of the sub-
pixel that forms the text boundary, thereby making the
text boundary display clearer.
[0053] Based on all the above embodiments, this dis-
closure provides a fifth embodiment of the text boundary
processing method. The display panel includes a control
circuit board, where an output pin is connected to the
control circuit board. As shown in Fig. 7, the operation
S1 further includes:

S13. Acquiring an output level of the control circuit
board.

S14. In a determination that the output level is a high
level, acquiring the grayscale value of each sub-pixel
in the display panel.

[0054] In an embodiment, an output level of the control
circuit board is acquired. Where, the output level of the
output pin on the control circuit board is acquired, and
the output level includes a high level and a low level.
[0055] Further, in a determination that the output level
is a high level, acquiring the grayscale value of each sub-
pixel in the display panel. Where, the grayscale value of

each sub-pixel in the display panel is acquired with ref-
erence to the content of the above-mentioned fourth em-
bodiment, and details are not described herein again.
[0056] Further, in a determination that the output level
is a low level, controlling the display panel to output an
original grayscale value of each sub-pixel to the display
panel for display.
[0057] Based on the fifth embodiment, a sixth embod-
iment of the text boundary processing method is provided
by this disclosure, as shown in Fig. 8, the operation S14
further includes:
S15. In a determination that the output level is the high
level, acquiring a grayscale value of any one of sub-pixels
except sub-pixels located at an edge of the display panel.
[0058] In this operation, in a determination that the out-
put level is the high level, a grayscale value of any one
of sub-pixels except sub-pixels located at an edge of the
display panel is acquired. That is, the sub-pixels located
at the edge of the display panel are not processed as
text boundaries.
[0059] Further, since the sub-pixels at the most edge
of the display panel have only two adjacent sub-pixels,
or three adjacent sub-pixels; the sub-pixels located at
the four vertices of the display panel have two adjacent
sub-pixels, and the sub-pixels at the other edges have
three adjacent sub-pixels, in this embodiment, the sub-
pixels at the most edge of the display panel are not ap-
plied to determine whether they are the sub-pixels that
form the text boundary.
[0060] Further, a grayscale value of any one of sub-
pixels except sub-pixels located at an edge of the display
panel is acquired with reference to the contents of the
above-mentioned fourth and fifth embodiments, which
are not described herein again.
[0061] The above is only optional embodiments of this
disclosure, and thus does not limit the scope of this dis-
closure, and the equivalent structural transformation
made by the content of the specification and the drawings
of this disclosure, or directly/indirectly applied to other
related technical fields are all included in the patent pro-
tection scope of this disclosure.

Claims

1. A text boundary processing method, characterized
by comprising:

acquiring a grayscale value of each sub-pixel in
a display panel;
after the grayscale value of each sub-pixel is
acquired, determining whether a current sub-
pixel is a text boundary according to a grayscale
value of the current sub-pixel and grayscale val-
ues of sub-pixels adjacent to the current sub-
pixel; and
in a determination that the current sub-pixel is
the text boundary, interchanging grayscale val-
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ues of a red sub-pixel and a blue sub-pixel in a
sub-pixel group where the current sub-pixel is
located, wherein, the sub-pixel group consists
of the current sub-pixel and two sub-pixels ad-
jacent to the current sub-pixel in a same row
where the current sub-pixel is located.

2. The text boundary processing method of claim 1,
wherein, the operation of determining whether a cur-
rent sub-pixel is a text boundary according to a gray-
scale value of the current sub-pixel and grayscale
values of sub-pixels adjacent to the current sub-pixel
comprises:

acquiring a grayscale value of a first sub-pixel
adjacent to the current sub-pixel in a same row
where the current sub-pixel is located;
acquiring a grayscale value of a second sub-
pixel adjacent to the current sub-pixel in a same
column where the current sub-pixel is located;
and
determining whether an absolute value of a dif-
ference between the grayscale value of the first
sub-pixel and the grayscale value of the current
sub-pixel is greater than a first preset threshold,
and whether the grayscale value of the second
sub-pixel is less than a second preset threshold,
wherein, in a determination that the absolute val-
ue of the difference between the grayscale value
of the first sub-pixel and the grayscale value of
the current sub-pixel is greater than the first pre-
set threshold, and the grayscale value of the
second sub-pixel is less than the second preset
threshold, determining that the current sub-pixel
is a sub-pixel forming the text boundary.

3. The text boundary processing method of claim 2,
wherein a number of the first sub-pixel is two, and
grayscale values of the two first sub-pixels are the
same value or different values.

4. The text boundary processing method of claim 2,
wherein a number of the second sub-pixel is two,
and grayscale values of the two second sub-pixels
are the same value or different values.

5. The text boundary processing method of claim 2,
wherein, after the operation of determining whether
an absolute value of a difference between the gray-
scale value of the first sub-pixel and the grayscale
value of the current sub-pixel is greater than a first
preset threshold, and whether the grayscale value
of the second sub-pixel is less than a second preset
threshold, the method further comprises:
in a determination that the absolute value of the dif-
ference between the grayscale value of the first sub-
pixel and the grayscale value of the current sub-pixel
is less than or equal to the first preset threshold, and

the grayscale value of the second sub-pixel is greater
than or equal to the second preset threshold, deter-
mining that the current sub-pixel is a non-text bound-
ary sub-pixel.

6. The text boundary processing method of claim 5,
wherein a value range of the first preset threshold is
not less than 30 and not greater than 100.

7. The text boundary processing method of claim 5,
wherein a value range of the second preset threshold
is not less than 30 and not greater than 100.

8. The text boundary processing method of claim 1,
wherein the operation of acquiring a grayscale value
of each sub-pixel in a display panel comprises:

acquiring a value of each sub-pixel in the display
panel; and
calculating the grayscale value of each sub-pixel
by a first formula according to the value of each
sub-pixel to convert and obtain the grayscale
value of each sub-pixel.

9. The text boundary processing method of claim 8,
wherein, when the acquired sub-pixel is a red sub-
pixel, the first formula is Gray=R*e, wherein, R is a
value of the red sub-pixel, and e is a constant asso-
ciated with the red sub-pixel with a value of 0.299.

10. The text boundary processing method of claim 8,
wherein, when the acquired sub-pixel is a green sub-
pixel, the first formula is Gray=G*f, wherein, G is a
value of the green sub-pixel, and f is a constant as-
sociated with the green sub-pixel with a value of
0.587.

11. The text boundary processing method of claim 8,
wherein, when the acquired sub-pixel is a blue sub-
pixel, the first formula is Gray=B*g, wherein, B is a
value of the blue sub-pixel, and g is a constant as-
sociated with the blue sub-pixel with a value of 0.114.

12. The text boundary processing method of claim 1,
wherein the display panel comprises a control circuit
board, and the operation of acquiring a grayscale
value of each sub-pixel in a display panel comprises:

acquiring an output level of the control circuit
board; and
in a determination that the output level is a high
level, acquiring the grayscale value of each sub-
pixel in the display panel.

13. The text boundary processing method of claim 1,
wherein the display panel comprises a control circuit
board, and the operation of acquiring a grayscale
value of each sub-pixel in a display panel comprises:
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acquiring an output level of the control circuit
board; and
in a determination that the output level is a low
level, controlling the display panel to output an
original grayscale value of each sub-pixel to the
display panel for display.

14. The text boundary processing method of claim 12,
wherein the operation of in a determination that the
output level is a high level, acquiring the grayscale
value of each sub-pixel in the display panel compris-
es:
in a determination that the output level is the high
level, acquiring a grayscale value of any one of sub-
pixels except sub-pixels located at an edge of the
display panel.

15. A display panel, characterized by comprising: a
memory, a control circuit board, and a text boundary
processing program stored on the memory and op-
erable on the control circuit board, wherein the fol-
lowing operations are implemented when the text
boundary processing program is executed by the
control circuit board:

acquiring a grayscale value of each sub-pixel in
a display panel;
after the grayscale value of each sub-pixel is
acquired, determining whether a current sub-
pixel is a text boundary according to a grayscale
value of the current sub-pixel and grayscale val-
ues of sub-pixels adjacent to the current sub-
pixel; and
in a determination that the current sub-pixel is
the text boundary, interchanging grayscale val-
ues of a red sub-pixel and a blue sub-pixel in a
sub-pixel group where the current sub-pixel is
located, wherein, the sub-pixel group consists
of the current sub-pixel and two sub-pixels ad-
jacent to the current sub-pixel in a same row
where the current sub-pixel is located.

16. The display panel of claim 15, wherein, the operation
of determining whether a current sub-pixel is a text
boundary according to a grayscale value of the cur-
rent sub-pixel and grayscale values of sub-pixels ad-
jacent to the current sub-pixel comprises:

acquiring a grayscale value of a first sub-pixel
adjacent to the current sub-pixel in a same row
where the current sub-pixel is located;
acquiring a grayscale value of a second sub-
pixel adjacent to the current sub-pixel in a same
column where the current sub-pixel is located;
and
determining whether an absolute value of a dif-
ference between the grayscale value of the first
sub-pixel and the grayscale value of the current

sub-pixel is greater than a first preset threshold,
and whether the grayscale value of the second
sub-pixel is less than a second preset threshold,
wherein, in a determination that the absolute val-
ue of the difference between the grayscale value
of the first sub-pixel and the grayscale value of
the current sub-pixel is greater than the first pre-
set threshold, and the grayscale value of the
second sub-pixel is less than the second preset
threshold, determining that the current sub-pixel
is a sub-pixel forming the text boundary.

17. The display panel of claim 16, wherein, after the op-
eration of determining whether an absolute value of
a difference between the grayscale value of the first
sub-pixel and the grayscale value of the current sub-
pixel is greater than a first preset threshold, and
whether the grayscale value of the second sub-pixel
is less than a second preset threshold, the method
further comprises:
in a determination that the absolute value of the dif-
ference between the grayscale value of the first sub-
pixel and the grayscale value of the current sub-pixel
is less than or equal to the first preset threshold, and
the grayscale value of the second sub-pixel is greater
than or equal to the second preset threshold, deter-
mining that the current sub-pixel is a non-text bound-
ary sub-pixel.

18. The display panel of claim 15, wherein the operation
of acquiring a grayscale value of each sub-pixel in a
display panel comprises:

acquiring a value of each sub-pixel in the display
panel; and
calculating the grayscale value of each sub-pixel
by a first formula according to the value of each
sub-pixel to convert and obtain the grayscale
value of each sub-pixel.

19. The display panel of claim 15, wherein the display
panel comprises a control circuit board, and the op-
eration of acquiring a grayscale value of each sub-
pixel in a display panel comprises:

acquiring an output level of the control circuit
board; and
in a determination that the output level is a high
level, acquiring the grayscale value of each sub-
pixel in the display panel.

20. A computer-readable storage medium, character-
ized in that the computer-readable storage medium
stores a text boundary processing program, the fol-
lowing operations are implemented when the text
boundary processing program is executed by a con-
trol circuit board:
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acquiring a grayscale value of each sub-pixel in
a display panel;
after the grayscale value of each sub-pixel is
acquired, determining whether a current sub-
pixel is a text boundary according to a grayscale
value of the current sub-pixel and grayscale val-
ues of sub-pixels adjacent to the current sub-
pixel; and
in a determination that the current sub-pixel is
the text boundary, interchanging grayscale val-
ues of a red sub-pixel and a blue sub-pixel in a
sub-pixel group where the current sub-pixel is
located, wherein, the sub-pixel group consists
of the current sub-pixel and two sub-pixels ad-
jacent to the current sub-pixel in a same row
where the current sub-pixel is located.
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